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1:
(1.1) $\mathbb{K}$ $V$
reference vector, “ ” $e$ $V$ 1 :










$e$ $T^{(\infty)}=T^{(\infty)}(\dot{V})$ $i$ $e$
$T^{[\infty]}=T^{[\infty]}(\dot{V})$
$T^{(\infty)}=$ span $\{\bigotimes_{i\in \mathbb{Z}}t_{i};t_{i}\in\dot{V},$ $t_{i}=e$ for $|i|\gg 0\}$ ,
(1.2.2)
$T^{[\infty]}=$ span $\{\bigotimes_{i\in \mathbb{Z}}t_{i};t_{i}\in\dot{V},$ $t_{i}=e$ for $i<0,$ $i\gg 0\}$ .










(14) ( ) $X$ $\mathfrak{S}_{X}$ ,
$\mathfrak{S}_{(X)}$
$N$ $0$ ( $=$ )
(14.1) $\mathfrak{S}_{N}=\{\sigma\in 6_{\mathbb{Z}};\sigma(i)=i$ for $i<0\}$
$\mathfrak{S}_{\mathbb{Z}}$
(1.4.2) $\mathfrak{S}_{(N)}=\mathfrak{S}_{(Z)}\cap \mathfrak{S}_{N}$
(15) ( ) :
(1.5.1) $\sigma(\bigotimes_{i\in Z}t_{i})=\bigotimes_{i\in Z}t_{\sigma^{-1}(i)}$ .
$\sigma(\tau(t))=(\sigma\tau)(t)$ $\sigma^{-1}(i)$ $\sigma(i)$
$k$
$\{0,1, \cdots k-1\}$ $\mathfrak{S}_{k}$ $T^{k}(V)$
(1.5.2)
$x= \bigotimes_{0\leq i\leq k-1}u_{i}$
(1.5.3) $\sigma(x)=\bigotimes_{0\leq i\leq k-1}u_{\sigma^{-1}(i)}$
(1.6) $\alpha$ :







) $\alpha^{-1}$ $N$ $\alpha$ $\mathfrak{S}_{(N)}$
N
(1.7) $\alpha$ $N$ $\alpha$ $\mathfrak{S}_{\mathbb{Z}}$















(1.9) $\sigma\in \mathfrak{S}_{\mathbb{Z}}$ $\dot{V}$ $A\in$ End $(\dot{V})$ $k$
$(k)A$ :











. . $k-1k$ $0k)$
$C_{0}$ $C_{1}$ $0$ 1
$s_{i}=s_{0}^{[i]}=(ii+1)$

































$x=u_{0}\cdots u_{k-1}\in T^{k}(V)(u_{i}\in V)$
(2.2.2) $M_{x}=M_{u_{0}}\cdots M_{u_{k-1}}$
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(2.3) $M_{u}(u\in V)$ $N$ $\sigma\in \mathfrak{S}_{N}$
$\sigma$ $0$
$u\otimes e^{*}(-1)$






(2.4.1) $=(u\otimes e^{*})\alpha(v\otimes e^{*})\alpha^{-1}\alpha^{2}(0)(0)$
$=(u \bigotimes_{(0)}e^{*})(v\otimes e^{*})\alpha^{2}(1)$
End(V)







$s_{-2}$ $-2$ $-1$ $T^{[\infty]}$
(2.4.5) $s_{0}M_{v}M_{u}=M_{u}M_{v}$
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(2.5) (2.4.1) $x=u0u_{1}\cdots$ uk-l $\in T^{k}(V)$
(2.5.1) $M_{x}=(u_{0}\otimes e^{*})(u_{1}\otimes e^{*})\cdots(u_{k-1}\otimes e^{*})\alpha^{k}$
(0) (1) $(k-1)$
3:
(3.1) $M_{u}(u\in V)$ $\mathfrak{S}_{(N)}$ End $(T^{[\infty]})$
( $\mathbb{K}$ ) $\mathcal{A}$





(3.1.3) $M_{x}\sigma=\sigma^{[k]}M_{x}$ $(x\in T^{k}(V))$
(3.1.4) $\tau M_{x}=M_{\tau(x)}$ $(x\in T^{k}(V), \tau\in \mathfrak{S}_{k})$
$\tau$ $x$ (3.1.3) (3.1.4)










$(\tau^{-1})^{[-k]}$ $\{0,1, \cdots, k-1\}$ $\tau^{-1}$ $k$




(3.2) $\mathcal{A}$ $M_{x}$ graded algebra
$k$ $\mathcal{A}^{k}$


















(4.1.4) $\alpha M_{u}\alpha^{-1}=\{\begin{array}{ll}s_{0}M_{u} on \alpha(T^{[\infty]})=M_{e}T^{[\infty]}0 on M_{V}T^{[\infty]}\end{array}$
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$M_{V}$ $M_{v}(v\in V)$
: (4.1.3) $s_{-1}$ $\mathfrak{S}_{(N)}$
$M_{u}s_{-1}=s_{-1}^{[1]}M_{u}=s_{0}M_{u}$






(4.1.6) $\alpha M_{x}=s_{0}s_{1}\cdots s_{k-1}M_{x}\alpha=C_{k}M_{x}\alpha$




(4.1.10) $M_{x}\mapsto\alpha M_{x}=C_{k}M_{x}$ $(x\in T^{k}(V))$
$\mathcal{A}$











$(\alpha=M_{e}$ $)$ , (2.3.1)
(4.2.3) $M_{\eta}\sigma=^{\alpha}\sigma M_{\eta}$
(4.3) : $\mathcal{A}$
(4.3.1) $\sigma\mapsto\alpha\sigma=\sigma^{[1]}$ $(\sigma\in \mathfrak{S}_{(N)})$
(4.3.2) $M_{x}\mapsto\alpha M_{x}=C_{k}M_{x}$ $(x\in T^{k}(V))$














$f=\sigma M_{x}(\sigma\in \mathfrak{S}_{(N)}, x\in T^{k}(V))$
(4.4.1) $\alpha f=\sigma^{[1]}C_{k}M_{x}$
$i=1,2$













(4.4.7) $M_{x}\sigma=\sigma^{[k]}M_{x}$ $(x\in T^{k}(V))$ ,
(4.4.8) $\tau M_{x}=M_{\tau(x)}$ $(x\in T^{k}(V), \tau\in \mathfrak{S}_{k})$ .
$\alpha$
(4.4.9) $C_{k}M_{x}\sigma^{[1]}=\sigma^{[k+1]}C_{k}M_{x}$ $(x\in T^{k}(V))$
(4.4.10) $\tau^{[1]}C_{k}M_{x}=C_{k}M_{\tau(x)}$ $(x\in T^{k}(V), \tau\in \mathfrak{S}_{k})$
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(4.4.11) $C_{k}\sigma^{[k+1]}=\sigma^{[k+1]}C_{k}$





$\tau$ $k$ $\{0, \cdots, k-1\}$ $k$ $C_{k}$
1 $\tau^{[1]}$ ((1.10.7) ).
(4412)
5:
(5.1) $\mathcal{A}$ $V$ $v*\in V^{*}$
$T^{[\infty]}$ Leibniz rule :
(5.1.1) $D_{v*}= \sum_{k=0}^{\infty}$
$e_{(} \bigotimes_{k)}\ovalbox{\tt\small REJECT}$



























(5.4.1) $=\langle v^{*},$ $u \rangle(e\bigotimes_{(0)}e^{*})\alpha+\sum_{k=1}^{\infty}(e_{(}\bigotimes_{k)}v^{*})(u_{(}\bigotimes_{0)}e^{*})\alpha$










(5.4.3) $D_{v}\cdot M_{u}-M_{u}D_{v}\cdot=\langle v^{*},$ $u\rangle\alpha$
(55)
(5.5.1) $\sigma D_{v}^{\eta}$. $\sigma^{-1}=D_{v}^{\eta}$.
(5.5.2) $D_{v}^{\eta}$. $D_{u}^{\zeta}$ . $-D_{u^{*}}^{\zeta}D_{v}^{\eta}$. $=\langle v^{*},$ $\zeta\rangle D_{u}^{\eta}$. $-\langle u^{*},$ $\eta\rangle D_{v}^{\zeta}$.
Lie $\eta,$ $\zeta$ $u^{*},$ $v^{*}$ (5.3.2)
(5.5.3) $D_{v}^{\eta}$. $M_{u}-M_{u}D_{v^{*}}^{\eta}=\langle v^{*},$ $u\rangle M_{\eta}$
6: $\mathcal{A}$














$\partial_{v^{*}}(f)\in \mathcal{A}$ (6.1.3) $\partial_{v^{*}}(f)$ $\eta$
( $\eta$ $M_{\eta}$ ). $f\in \mathcal{A}^{k}$ $D_{v^{s}}(f)\in \mathcal{A}^{k-1}$
1
: (6.13) (43)
$\mathcal{A}$ $M_{u}$ $\sigma\in \mathfrak{S}_{(N)}$ (543) (52.1), (553) (55.1)
(6.1.4) $\partial_{v^{*}}(M_{u})=\langle v^{*},$ $u\rangle$ , $\partial_{v^{*}}(\sigma)=0$
$f,$ $g\in \mathcal{A}$ $fg$





















: (6.2.4) $\sigma$ (6.2.2)














$+$ $\cdot\cdot\cdot$ $+$ $\cdot\cdot\cdot$ $+$ $\cdot\cdot\cdot$
$f_{0}\cdots f_{k-2}\partial_{v}\cdot(f_{k-1})$
: $u_{i}\in V$
$x=u_{0}\cdots u_{k-1}$ $0\leq r\leq k-1$
(632) $x_{r-1]}=u_{0}\cdots u_{r-1}$ ; $x_{[r+1}=u_{r+1}\cdots u_{k-1}$
(6.3.3) $x_{]r[}=x_{r-1]}x_{[r+1}=u_{0}\cdots u_{r-1}u_{r+1}\cdots u_{k-1}$
Leibniz rule (6.3.2) (6.1.4)
$\partial_{v^{r}}(M_{x})=\sum_{r=0}^{k-1}\langle v^{*},$ $u_{r}\rangle M_{x_{r-1|}}C_{k-1-r}M_{x_{|r+1}}$
$(6.3.4)$























Leibniz rule (6.1.6) $f,$ $g$
(6.4.6) $\partial_{v}*f=\partial_{v^{*}}(f)\hat{\alpha}+f\partial_{v^{*}}$
(6.4.7) $\partial_{v}\cdot g=\circ(^{\alpha}g)^{o}\partial_{v^{*}}+\partial_{v}\cdot(g)^{o}$
$\hat{\alpha}$ $A$ $\varphi\mapsto\alpha\varphi$ (6.4.7) $g=M_{\eta}$
(6.4.8) $\partial_{v}*M_{\eta}^{\circ}=$
o
$\eta s_{0}^{o}\partial_{v^{*}}+\langle v^{*},$ $\eta\rangle$
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(6.4.6) $f=M_{\eta}$
(6.4.9) $\partial_{v}\cdot M_{\eta}=M_{\eta}\partial_{v}\cdot+\langle v^{*},$ $\eta\rangle\hat{\alpha}$
(646) (6.12)
(6.5) $V$ $\eta 0,$ $\eta_{1},$ $\cdots$ (
) (Kronecker ). $V$ $e$
$v^{*}\in V^{*}$
$H$ $V$ $V\oplus H$ $\langle v^{*},$ $\eta\rangle=0(v^{*}\in V^{*}, \eta\in H)$
$H$ $V$
(643)
(6.5.1) $ad$ $D_{v_{\dot{0}}}^{\eta 0}$ $ad$ $D_{v_{1}^{*}}^{\eta_{1}}\cdots ad$ $D_{v_{\dot{k}-1}}^{\eta_{k-1}}=M_{\eta 0}^{\circ}\partial_{v_{0}^{*M_{\eta_{1}}}}^{o}\partial_{vi}\cdots M_{\eta_{k-1}}^{\circ}\partial_{v_{k-1}^{*}}$
:
(6.5.2) $\langle v_{p}^{*},$ $\eta_{q}\rangle=0$ $(0\leq p, q\leq k-1)$
(6.5.3) ad $D_{v_{\dot{0}}}^{\eta_{O}}$ ad $D_{v_{1}^{*}}^{\eta_{1}}\cdots$ ad $D_{v_{k-1}^{*}}^{\eta_{k-1}}=M_{\eta_{k-1}}^{\circ}\cdots M_{\eta_{1}}^{\circ}M_{\eta_{0}}^{\circ}\partial_{v_{\dot{0}}}\partial_{vi}\cdots\partial_{v_{k-1}}$.
: (65.1) (648) (645),
(23.1)
(6.5.4) $\sigma\circ$ $\eta=M_{\eta}^{\circ}(\sigma^{[1]})^{o}$





(6.5.7) $M_{0}^{\circ}M_{1}^{\circ}\cdots M_{k-1}^{\circ}(C_{1}^{[k-2]}\cdots C_{k-1})^{o-1}\partial_{0}\partial_{1}\cdots\partial_{k-1}$
(1.10.6) $(0,1, \cdots, k-1)$ $\rho_{k}$
(3.14)






(6.6.1) $\mathring{\tau}^{-1}\partial_{v_{0}^{*}}\partial_{v_{1}^{*}}$ .. . $\partial_{v_{k-1}^{*}}=\partial_{v_{\tau(O)}}\cdot\partial_{v_{\tau(1)}}\cdot\cdot\cdot\cdot$ $\partial_{v_{\tau(k-1)}^{*}}$ $(\tau\in \mathfrak{S}_{k})$
(6.5.8) $\xi=v_{0}^{*}v_{1}^{*}\cdots v_{k-1}^{*}\in T^{k}(V^{*})$
(6.6.2) $\partial_{\xi}=\partial_{v_{0}^{*}}\partial_{v_{1}^{*}}$ . .. $\partial_{v_{k-1}^{*}}$
(6.6.3) $\tau^{-1}\partial_{\xi}=\partial_{\tau(\xi)}\circ$
: (655) (65)
(6.6.4) ad $D_{0}$ ad $D_{1}\cdots$ ad $D_{k-1}=M_{k-1}^{\circ}\cdots M_{1}^{\circ}M_{0}^{\circ}\partial_{0}\partial_{1}\cdots\partial_{k-1}$












$(M_{k-1}^{\circ} ...M_{1}M_{0})oo\partial_{0}\partial_{1}$ .. . $\partial_{k-1}$
$\eta 0,$ $\cdots,$ $\eta_{k-1}$
$V$





(645), (647), (648), (654), (658), (66.1)
$\mathcal{A}$ $\mathcal{A}^{o}$
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